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§3H s ajs 2 oo0-0036020 



s I'ss uvaioixioii 21 e ssxiei aa. D\m as°i oie§ hizhoii as aom. oia» sa 

011S IS U)iJ2}(SS2IIXI^M)°) &S§1 a, k £IXII31U. S/Ol 33(Very/Ultra Largy Scale 

Integration; 0161 'VLSI/ULSI'S a»S»D) tfaw Si^lS! EI2HQM 01 S Oil SJ (React ive Ion 

Etching: 0181 'RIE'S SfSSCH SEfe 3 OIS ^S(High Dose Ion Implantation; Old 'HDI'S 

ejs&cn ssoiiai §aab oibs(uxi oibs) mxm isci. e sss se» 1 01a 

E 0I812I SOIAII 2JX1 5?. AHHOiaS HD\2i HIEIS^ SiXIB¥|2| £S SJX1 011201. §i^2l 8t»£| 

3= ^ || £J£3IE!££¥a JO 81^ 31s 58SCI. , 



till g PI £ 

oia 3ixi aise flissife qi siotM xusseoii asis §§ bi=fe 301 nasio*. 01 lis mm 
g§oi gtgg 9 «i3iaoioi bd. oiasi §§21 oiisah oi^ui 'AiaaeKSEfe aih*ib: 
photon thooraphy)'ss« & ^ xifccii oit s^sisa si soil ya AlgB3 SIC*. 01 ssoiiah 1a 

g Ol^adJSHH&lOl 9JiH@ S£ISf)l g8H £AKilluminate)81g SS°S Ssi§§! Alg& 
5S30II 0i@0l 1SS * Of^aail 01U& ill fll^Sfe 01 501 

*i£i&©smi 01 £i ass nH@2i y-zia. oich oi ass ois ^gjoiu ois(^^)flisw aaafca. 
oi smi ggoi oi^aaxi om& ¥SM ess^u o^aaxi ome ^sas^a sas m 
aea oi a e §301 gtsaa ssoi^aa ^gs §y sioies as oi^ag m^aoioi ea. 

01 gSS 0101 aeSE 3!°£A1 OI ^OIOIIAH 9 aaa 31^0101, R.K. WattsSI 'Lithography'. 
VLSI/ULSI Technology. S.M. Sze, ed. (McG raw-Hi 1 1 , New York. 1988) Chpt. 4 Oil 3l^a01 9iQ. 

vlsi/ulsi astfaoi/d ssaixi^eo, M7] aass/d ^s. ¥3ixi3i aaxi ata(p.L. 

FlammSI 'Ory Plasma Resist Stripping' Parti. 2 3! 3; Solid State Technology. 1992. 8-9 - 10Sa S 

1) tfg gOH SEfe 5?3| gOHB AlgSlfe SIX (Wet stripping)g: 

2) M£1201, 03. 03/N20 Efe UV/030II 3ls°j JOSS AlgSlg 3^*1131 (Dry str ipping)S OI 35! OI 
CI. 

nau oi ¥3ixi as s^^fe 3i£i3i net. *si sss vlsi/ulsi ^bm/hsi 

iiai nas on chs* anci. @xn2i 3iife£g s±uh4«s*oi a* o.5/*n§Eej smb as 4= axi 
□i- 20AII3PI §U3i son oi siisi sta 3ig a^ife 0.25^1x1 ^fois oti&sa. z[S3ig 
33121 esH= JU23ig?&, usi x«3i (stripping) BS121 ?iaer ^sis sua. neiai ais 

?I^SJ SSaiXI^S » J\^S O[i»0\\M AH ^31 = 01 0I2H3 §x|0IIAIfe 2j&5lXI ZtQ. 
^J9l7l@S>i MgSffe 31 g 8HS0I 3X1 S°!CK SHUWH SeaiXl^eoj gj 

SSS SSAI51 3 flITIS OHg 01^311 §lfe §§§ 3iS°SM1 01 a el Sii ^Ollfe 5 

£aiXli:MS &S8I X1I3IW 4= SPI (IHgOia. 01 a 2! S§S HOI , RIE. &'S UVSsHdeep UV curing) 
a 2£ 5^M-tH|OI3(high temperatures post-bake)S 28SP. HO I U- RIE S§ *. IW©2| 

^^oiu wiss hi 7i si- 3ioi 3i§ oi^a. 

>iia3i ^AisiTigg s^ixi ae Swiss 31X13 s^ai; hitioii mss^ g^°i 2f£^i aizjoii caa 

S513 01 ge« UIOII £gfiIOI 9H0I0I SI 3|gOII ^SSfS Dl»fe S!2Jg§OI 1 ^ 9i°m. 

mum Aigafe a^sissi ¥^^21 ^« rag 011 3 «s si aeioii afg digs ^^Ai3i3, s 

^§«a qh^ e§i2§( ffl ass transport)?! S£aiXI^£o| ni>1S 01S3 858181311 21Hg 3tfOI 

siafe soia. 

21AJ xil3|g SSI S31XI SCH& S§§ 31X13 SifeQI, ^61 3^2g SI OIUXl 2g31. Sa^OlO 

8i S3i§ si sa^oi ^e uv^ad sj ses eiti oixiaiss s&a^f «i3is eiei e 
gi(i2 intnoi gjfer iii)i s 4= sia. Ssai ois os& »i5&3iis 3ixife gei ssaixi^ 

e fe 3§|i ^o aA) gaaffl. 01 IDIgOII SSHS1 «|31g§°l 4=2101 XI ^61 CH St 

«xit 3ioi a toaAH ssaixi^s B &a §i ai^siae at a^2i s§°£ oi^oixig m& 

£1 ^4=21 931131 gQ8ia. 

&3i2i 3i^g oia3ixi aaoiiAH oi a el ?msi ^^ai^23 2i°cM . fe'sg ssaixi^ssi a^ifll 
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D\ &X\D\ AtgQH ateGII, 01 SXIte Cfe 5|^g M§Sa. OAS IS, UV 2£ OHAUasherJte as 
21 aiE*£|(UA-3150A)0il 2|o*0J BOHSIH 9JiQ . 2±J OHAi EEB 01^21 FSS(Fusion Semiconductor 

Systems) §01 Oie 12 &teai. 013^ ££0ilA1 as}» 0H£(ashing)OII 2I8KM SSMXI^e 

B l)io[^ Q| gJ^SHJ4:2* AfrSBCf. s&flf 0H£)8 UNA-200 0HA1(ULVAC Japan 

Ltd.) mOHM A\SSH 91Q. MBf^Ot SSaiXl^m HI51£ Of^SI SXKMattson Technology, ORIS 
AURA 200(GAS0NIC IPC. OR) gOllAl ajo^o^ AfgSH aa. 

ea zeolite ai^ai Hi5,ii4. 834^011 5ixh9 tna ^01 s^am^^e **»Ai^ite b3ohai, aioi 

XI UV ^Afge OISS gfll LHXIte ggJ = , OlMaiOltf (ablation)OII 2I6KH HI5iaH2 SICK OIHB 

oiMaioi<*^ ssaixi±M5i aioma nn ouuxie am^ii B4*msAi oi^oi^a. 01 sss ^§ 
ssaixi^ §1 ^sisi ^pisns &gAi5i^ stasia, oite ssai xi^m lhoiiai m*m bbsi 

S5|2f £2* SIB 3fg£ BB sgj-^^e ?|[0|« ; blast wave)2f &B301 aD. ^, ¥^£^ 51 
XHSSEJIl, ¥S^!°Ste njeifS 5^aiXI^M5F 522^?Ei ¥MOi gdf 101XlU5tBAl £2*2! 

^°i D\mm 5*sbck oiae ia^§ ?iioi«5t omaioi^o^Ei ^y^@ §§i »=5« b±ai5i 
te aeioi D4 . uvaiotxi ^a^^j- oi . ssoh/hsi 5 1 mi 21 mst*t*i seb e^^M «ois^ oisaioi 

£o^¥EH lit £4:A15li=r ^ojOl a 4- 9XU. 01 SS0IIA121 s|&S £^aiX|^M2| 

<£±m 4*B8*te 3101X1 O)Bai0lfi(g»)0lffl f 0I3S OlgaiOl^g £At XI«(j r radiation zone)M § 

moj ~ = te bs^ixii ^oiiAi aoiaa. aioixi ^Af^a a^e sbs ^aichi (^)ssam 

^M£J ¥^011 CHB CHMaiOI£2J ^^CH mO. 01* OIMai01£21 £!§ 

saoiu ^011 21 8w joaoi misb ssb aai 

bb, n\^mm Hi5.n4,834mte esrnn^ ah^s »usi ^§ waishi axiB. 0^ aasiss 

$*sb « f ^oi a Aia bb num 4= 91 01 n si 3 a tteta xHaiiroii^ 01 
= xi ^m^i 01 aioixi xn>i xidi^e b^ai^s Ef^^^^J s^aixi^s ^aai «i^6^ ai 
gfiB aioixi w±s\ ^ ^, xji >i son 2jmoi 

sxii uigoi s^^o^ai 01 ^1 011 mm& ^mmmmzt pct/il96/00138(^«is^h wo 97/17166)^ 

mm ^e^ixii ^o\\m aioixi sat ai sm ^^qi oi n^, no, 

N0 2 . NA. NA^ N0 3 °^¥EI ^^61 N x 0 y 5l^|2J 5^ Oil S^^ei a Oil ^S6H/H l^i§§ ^ 

saib s&6^ geeti ^ixiioii^ 2.^m ssg ^ sip. ^ 

^ aioinoH ae ^5ie^2j ^>im sji ra^oii musi hfbsib ohsm xn^mxiy, 31 »a 
^xie s^m^ cHMaioi^ <*x\m Jtx\t= xowib aaa sh&m ^xi saa. oisb 

SfWig RIES§°i a^ SOU Oil^lCH ^^21 OIIS, MBI^ai^. (contact) 3dl3 bl OhB(via 
hole) ^^^011 WO 97/17166011 D\± Zgm &± BHCl^M M^m 

Q. 01 e SHCI^g ¥3IM2J a§l m* v ^! ^B OimCH Si-0, Si-C, Si-CI SE^ 51 Ef DIE 

^t^e si ^ aa. ziaiafoi oiaB ^tie sbsh2 si^ a^B 5.^§e a^ xosohai £ 

2am ate 5! S o\L\J\ S\H SE8fU2| £££ ^ai^ 9II0IIH SEte 5ieo^ ¥Ei sQI^'XI- 

21 XOa>te ^01 P. Ol^g ULSI 5|^0||A| 01361 §26[a. 

B£» ^ioiih^^eh oi^ge aioixis xii^mte a ^oiai » saiiai sxhoii bh^bsi mgoi eig 

EIH SIXIB, 013^ S All AI ^^21 2!1&§ ?I6F01 3£IB SOIDI. OIS^ Ot^g ^JHISOI 3°!§ ^ 

ej aaxin y di s^sch^ ^isi uplh^ ^oip. 3§ci3 oi^oii e ^soi ^ioieh^^ei 
oiMse aioixi^ «i5imte ^oii B^site 5101 ^3 o^lich. sscmi a>p 01 m ^gmoi 01a m 

O^OIlAjHi 0\mm HI 51 ^, M^i HHy Cl^gaiOKFPO; Flat Panel Display). S£-0^3(photo- 
mask), ^^LI^B, Xf 5 1 ail H( magnet ic heads) g2| §22^¥£i OIM^M Xil5imte HI ^g^D. 

S ttaOIIAI bl^^ ^HAimte 01 A^B Qgllf ^a. ^l/SEte g^SIXI-M SBSFte ^XPI 

xiim, • a»a^ §14: ^jxf2i s 2Sii sBa^ oie^e aioixioii 

°\mO\ H5I8J5I «8K« MgElte 5IXH21 S§5^(0|a^ '5^'2[ '5[XirS SSBQJOII, 

^HIS5H WO 97/17166011 AI Ai^aHl Site Bffl — S^^i N x 0 y M 5fXlte 5l^B am 51x118 

£& v a^te 3£IB 5^ ^, 6m £Ete O. 0I^£| LHXIte 01 te NgO, NO, N0 2 , N 2 0 3 . 

N 2 0 4 Hf N0 3 S¥Ei ^Jim5il d^i£lte ^^^^ ^CHxi <^4:^BsOII CUmoi ^!^B x2f y£J & 

m D\BOt *5Fof^. ^5|2J OlM^ HI 51 OUgHCH, S^^aXll S/^te S^aiXI^:^ £5 soil 

Ahg6F^ ?^A[ HI51 £1011 ¥51 01^8 <y^6Hl£ &^ai HI51B ^ SI 511 9C|te A^OICf. 

0I2.-1B S3[te SEB BXH £te 0121131 ULSI Oil AH e^^oi ^Ol^jX^ ^B(submicron geomet i es) Oil AI 

asaao. 

CLf£fAl, & ttaoil 0>e SB &}g5|^l ^OilAl aiOIXH HI51g§(a Laser Removal Process; LRP) 

£1 5^ 5|XH£| 5^0 2 /0 3 /N x 0 y 2l 01 fXl B0|| ^!/2Ete S^g 5B6*te 5U1I01I aa^OI 

HI5ig§(a stripping process )M 4-^a^te SB6f01 ^^D. 

m± ^/SEte VUV(180nm D|o>£| Q|§i 5>Xlte Vacuum UV) S Oil SIB S^5U1I aiOIXH Oil Li XI mm 

ei^: oi srsa ^ehohai. nf 3 , sf 6 . sf 4 , cf 4 , cf 3 , noci. ci 2 o, f 2 o, hf, f 2 , ci 2 . hci i\sq\m n s 

XfOll F ^/EEte Cl^jX^M SBmte 5I3I5F ^ 2iCf. 

Zl ^XKMI m± ^/EEte 5&5fb 5^§ b^^lB 5|xllte NF3BHI Olte SCI ^-6HBI Oil U XI 

ttH^OICf. 01 51x1151 xH£IS SIS5IB0M tt«9»te OIKIB ^^B SSK B OJUSt 0I3B 35|2f £01 
UXKlAffli 01 ai) 3 51 3dlH 5^2SS!i S8B ^51 0IM^2J ai 01 XH Oil 2IB 6J^am BBS HI5iM 
5f^A|EJD. 
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2 IS S 0821 4* SOU 91WM MSSIfe 010*10 H^All^ 8tH(S£0 §S*0 #S!2i2J ^fl|«8IB 

2 2£r 2 1 #21 §^i§ u-i \&m w& x\b e^£; 

£ 3 » £ 4£r ?|2| SSJ E+S20HA1 xH£l£IO10t 0 «|0lffl2l Cfc ?I»B 2AI0 6MdlS=0ID. 



5 SSOil CEfE 9I01XH01I 210 OIM§ 1O08. BftB ^^IS^H BI W0 97/17166011 Ai#9 910139 ± 
^ilSOllAi 01 golfer 60 »«3l»0y, S/SE^ S0»fe 21 XII B MS S081OI ^££J 
01 01 SAM ?1I0!IHS¥EH 501 OISSS0 OlUdl 3*-$?3IBH §J ^ £1 S-831 ii ( I! B . 1#"0I»2| 
£01^X1 §1 £1X1 2Sii)i tl^o\H &&o\y\ l\\J\o\D\ flB 201 Ch 

MX1M 0ft8}fe 0S2ISI ^6H*r UV ^Oil/H. MEl^Df SX121 S-6HEI01I 2|0 - 0S8HWI 2J6101 £!tS§! 
4= HO. LRP^OIIAi. S-6H£lfe ^AIDI eilOIXHOll 2J6101 ^MS §§ 31^ 021 2|&0 ^X1S¥EH 

oj s ^ ^ g^sxifi ?i» Me^ei sjboio. nf 3 = mj\m 5&6fb p§ m^oii til aioi 

fefg NFx-F B0OnUJIfl HIM HH^OII <MSJEIferCll 01201 ^-oHdlM SOIS^I *S!AI2!0. NF 3 i= 

450-C01I Ai s:2132S 3 ^oH^D. 9101X4011 218101 OWIS 0H» 3*^21 £2;>1 450TCMO ^31 ttH^Oll 
NF 3 01IAi tf&B 021 ^-6H^l^h ^CHU^il SO. 

NF 3 ^-SHBI ^j!1 EH 0 0 NF 2 i! NFM S»2| »*f 0SWI 216101 F 21X121 001 BOIU 

o. 

OlM^e fll^Sfb Ql MgBb Oil Li XI l?a^(f luencefe 3I&2I 0110 011 fi^Sifr H£! W 

o ffl & = gj!|. o<xF2J SCI s CHI CHI gfiofP. 01201 £1X1011 2J6101 DM Oil OlCHXlfe If 

oiige ^5!Ai5iw. n &26i s§ oi eg oil 9101X1 01193 soio^i 00. 

32HHS OlxHg 2M01I 2|0 9101X1 <MIS(01fe 91 01 XI Oil 210 0|g§J JO OlPtUS 61 

uoiojoi oi fegi a^aib ^§ sejoi so. 

6 09011 MSB ?l MB 0*0 01100 S± £J/2£r M^Oll 2ACH/d 9fi0 22c 3 1 0011 CH0 

x^^ eie^oia. neai nf 3 ^f oiao 221 g^Ai^ia. lrp^oh/h s§ ^ixiife, m^^d^ iosi^ 
□^^o^ t^Aia e2j □^^m ^xi- aici^ si 01 m^p^ se^ ^ssicho^ 0a. 012 se0 

LRP&a2] <y^M <y^6M! 6^ Q 210ID. 

NF 3 g LRPSS01I SiOlAl 9II0IE-121 £S=B HOI5E0OSMI ^£1^ ^^2| ^SEIferai 

012^ ^61 ^01^' XI- 1^011 9XO\M §fi»D. 0|g ¥loH Sfi0 2^ ^^IS^H SjS WO 97/171642" ^ 
Xll^dlS^! PCT/ 1 L96/00 139011 ^HAIS hi I- Oil OI^CHXI^ S|B0 WS2| «90ll 2|§[ 5§ 0(a 

process window)2| ^SOID. OI51g P|» ^rX|^ fe^S M-^^ ^(fluence 

values)&EH01IAi X^^g S^xHdlOll 50. ^Bl^ ^4: « ^£IE^ M± &Xt°l 83. 

3[§§ s^Ai^ia. 

0ffi, M^21^ ^01 NF 3 21 m^^2i 9ii ^OiEdlDI , Ojl^CH F ^/^^ CIM 505^ 

Cff ^21 OJUa SF 6 , SF 4 , CF3CI , NOCI, Cl 2 0, F 2 0. HF. F 2 . Cl 2 . HCI . CF 4 & 

6^ QB m±9\ Alii 8180 ^ HP. 

9^01, g^oHOll 2161-01 0^ei! §1X12] g^S VUV-^AK X.< 180nm)2j Si^lOil 2\d\0\ 0\¥O\M 

m ^ssi ^xii^2i ^Aioii2i amb ^ai, ^bi= ?-iioim^^E-i oia^ b^i ^ 1/^ 01^21 ^di 

^X\m 1051^ 20IQ. Ol^g JOSSg 9101X1011 2\B[0\ 4^^£ID1 01 9101X131 01ISS ^£ 

6f2 01 ° 9101X1 OilS 01 ¥irjri^a. 01 g§§ DH¥ ^^^01 ^Cl. 



^AlOll 1(blH) 

Mai ^£1^ ^ El^j(Novolak type)2J 5XIEIM SM9IXl^M #e 1.2/^¥WIM A 6" 91 0 1 

moii ^ , cn^ e9i2i ^soii com mx\o\\ 2iaioi si^ uh^^m 0.35^^x1 m&m 

2 A16HI OlOi MBI^ai^ IH02J RIE(Reactive Ion Etching)^! 0I^OiXI£^ 6f&P. RIE g§ 

e. s^9ixi^^ ^oiuei Mdi-^aie ^aie Mdim ssmoi 01^^ ^moi 

^31 RIE g§ ^ 31 01 H-iM H^All^i ^bH (process chamber ) Oil AH xHaiofSCr. 01^ AH#£]^ H ^ Ail ^ 
^tH^ 25j 6H-I21 ^4^0 Oil SOll ^2161010^ 0D. ^. S^^ e^2J H^Ail^ ^tH^I- ^ g Ail AH Oil AH 
AHirQlr: SS01I Afg^ 4- ^§ Ai^Oil 216101 £fe Q^S^ ^W2J ^x^21 ^£ 

e aiaw^iu «i0m^ 201 oiua. ^sai^ 2^ » bboi o\<& m% m&o\u 3^121 §ytHoii 

216101 HI0EIW 01U61D1, S SSOIU SCI i§ S^^OilAi SE0 2^2] 

Ailr^ ^bHOilAI 3£|H DIE XH^ 2.^015! H^All^ ^bi 2I01IA1 9101X1 xHdIM f^02^AM ^IS^ 4^ 
SiCI^ Al^OlD. 

Ol^lAi 01IS Mil Si^ H^All^: ^tH^ tUlOI^SI ^itH^ OlipCHXl 0I2M8 S^Pl §61X1 2i 
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^1 21ot£l, H^Ail^ gW5J LH¥P[ S6B WlOl^a ^WOii 2I8KM MSSE^ oHl. 0^2H SE 

b as&ra skmi/h ^xiaom ^ 21a. 01 aioi^oh^ na uiaia a^s* Qz/cwj 1 ? nam 

3SMX|^(irradiatied zone)e g^Sfe UH3I 3^8 3IH UOPF 01 WlOI^Oi!^ 5H4 

21 aj(chuck)Ol JllSan. 01 SI6KMI «ta(H3J)a010t » fi^(element) dig ME 911 01 El 31- USSCJ. 
*! S8KX EliHSMI g§ §011 9II0IIHB H XfBIOll MSOt 8CK I§ MBI 

^ soi ttia(H30« a± on a a aas nom si on ansa. 01 ss aioixi mo\ 83Wfc semi 

01 BilOIXH ^SbH 91*011 «XIB 8 (source) EH US^I SO. ^ H3IS8 ST 

m xiix^i oil ^xiai^ih ^w^f ma se^ as avail ah sxias^ m^Q. 

0138 ^bHfe ^H^W8S «jS PCT/ 1196/0014101 Ql WO/97/17167^ S3>H9 gSIOil^ ?993 
22!dK 3 8AH8 £S£ 01 31 3 82BB2S 88301 aCK CTJ^Ai OI^OHSr 83 £E3f Sfll £3 

H^Ail^: E\M^ ^dFROilAi S 4 XH££oj £ 221 SE 2a ^S!BSE0II/H UEIU a^ bh 01 

^ WIO|^(2)2l 5HW(3)M S»»OI ^SJOj, Ol^g S^l^h gem 0\L\ o\±= 2192(E 

eoiife u&uxi am), h^aii^ gjtna u¥b sae «oi^(2)a ^tH(3)oii amoi saaoi. ^a 

SI aS &EH0IIA1 ^XII 4^ aCK 01 WI0I^(2)0II^ NA D\MS\ £j^(4)2f Oz/(hH=? £A r 
X|«(irradiatied zone) 8 S3»b bHJI 3^8 31X1 «?(5)3f 8XISO. UOPt 01 U||0|£(2)0|lb o\ 
Ua 24(6)01 A)flS2, 01 aj^Oll B|£l(fll3))aoiOf S fi± 0||> m& %\0\WD\ USSCK *l(6) §£J 

8 sstoi ss&ehb bbhsmi s§ eon ^ioiuhb n xtaoii mmo\ »o. 

* :Ha tt(seal) 4. 11A3 IIBm £ 2011 UBU 2lfcHI OI33£ 2-8 (0-r ings)OI § 4^E 5SIO. OIS 

^ 3>Ha *ioi hsaii^ mm eg ¥ }Ka as^e ?*i(def inejea: 

a) ?SJ io SAf xj « ao|A | ojgB||0|^ ^31 ae»g **£B ^(throttle valve)0il a 

mo\ ^xiaw oi una na ^oii/d a^s§3ia ^^sai sici. a^^ei 50-2000 

mbara UIOID. 01 S^lfe W( 118)011 a ©KM SXISQ. 

b) 2^ ^ nAa ^ 11B Afoioii ^xho^ asxHy(20)a a^e ^s&ci. 

oi xHyoiiAia »6r H^/di^ am uia n^sa ^^i ^oi oi^H §g ^dimoh ^i^i^ej 
asenoii a of 01 4^ 21^21 asoicf. a¥ as xHy(2o)s ^^hxi ^fief 
m imtz hh n emb ^w(3)e a^iaoii a»« bb«i ^xiai?i^ aoin. sEsmt ah^ 
3^ aht=t xHy(20)oii assHM mm® «£ v O\mO\zz 3*o\a. 

o||0|IHfe £^a '12'S SAI^h ^. «l(6) «a 8(9) Of2H0il »£|»0. 9IOIIH(12)b £ 3 » £ 

4011 UEffcH 3!xHg ^3^X1 a| (6)9101 4^ SlCf. £ 30|[A1^ 91 01 SI ■ *!(6) « OB fe^ 51 

012, £ 40ilAi^ 91 01 SI > ^(6) 9J0II Efi^ ^0|Cf. 9IOISIb 8(9)011 »XI a^H OIS MOIOIlAi ^§ 

& 7\z\m d[x\d\ o.2~iomma ^xio^ aoi b^^a^Lf. oi p x ha 2^01 m&m 

2E2io^ 4^ 9XQ. O\D\0\\M Pfe ?-IIO|IH ?ia a^OIH Sill S^IS Z.^01 

a. ^mxi^ pja h^aii^: *ywa e^ioim *§2[Cf. 

83 911 01 SI AfOia SaOl CHM^IOI^ ^Sll ^(ablation cassette eel 1)0101, 01 §6^01 

^ix^nf 152, oi^i oil ai cHMeiioi^a ^^moi ?hoisi^¥ei • ^ h sf • 9i^^a. o\m d\x\\ 9J^^ 

a ^Eil3L1IO|^ m(7: stagnation celDS SS. 5ISIM0I CHM^IOI^ M ei^^, £S01IA1 '13' 

SA j^ c^^ ^| SB.iMCH^e ^ ^ 2iD. SllOISi 8^ OIS 52 ^, SAh £1101 

XI ^(SBOilAi^ ' LB' a fil^S^ UEfa)2l SJCH iil 6Hgol{= a. Ul?^, SS^IX^I « S 

g§° ^S^I^ISAI N x O y M M§6[b 01^^51 «l5,114.835^a a^el ^XJIS^H WO 

97/17166011 OBJ x-jdia&CK AhSS BllOIXi^ Lambda LPX315 IMC *!A|CH MOinaa. HfEKB^DBS 

as m ?iioisi^ sjoii amoi 150-250^ #ehoiiai ^xia^o^ a ^ aar WEIS a^oiiAi ^asta 
a. 

h^aii^ ma #2^^ cHPiaacf s»a ojaaaoi N x o y a x-ii^^s^ 5 u 30% Moiaa. 

911 01 SI ^a OlSH QB 5011 01 a §W21 ^^011 aShOj ?ia ^AICH aiOUaPJ SAKirradiatlon)aa° 
01, 01^ 911 01 SI SEM(High Resolution Scanning Electron Microscopy: ^A^ a»SDia)SS 

SMgaa. 1500 w±m ^a\® o\m^xi a#ea sas ^ii^^^ oi^oixixi arafcai oife as s§ 
011 oig^ &m mz\^°i m±°] omo. 1500 ^^a §eh ^oiiai ^stra aweoi ^ 

aaaa. 

MAI Oil 2(blB) 

^ ai oil m i§§ AiiHa^p; pel, g^m^s ^f^oii s^o^aci. ci 2 ais 

gojorjj D\3 ^^^^ Cl 2 15 mbarej ttH^ g-i^^a. ^ Al Oil 1 CHI AH 21 D^^^XI^ 

sem sa[ ^nf. «3i ssoi MAI oil 1011 bi»oi »«aanEi o\m ^^oii^^ oiasi aweoi aao. 

AIAIOII 3(UIJH) 

^ ai on i3i Ai^maa; oi^oii^ m±i\±m g& D\±m Easiaa. oi f 2 

• O2/O3 »2Hi e»»ao. oia fe^a f 2 ^^^ AisEaa^cn nai^ ms ¥ 

Sa^ F 2 0.3 mbaroi (DJ^ »«aO. At AI Oil 101|/Ha OJS^XIS 1500«^^ AJSSaU. 
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d\ 5§oi ^Aioti ion maw s*i ssrsao: nau ois bjhsi *^oii/dfe oia 

K DUQJ\ D\BO\ S^2£ e^Ur SEMOJI a6 r 0l ffSSaO. OI2£ F 2 



SEM 2A r si, « 

6i sviboi yaa 

£| <MejS0i HOIXIfe UEILH^ 3SOIO. 

MAIN 4 

MAi oil ia sbs 3[§s ^asiaa; oi^oii^ nf 3 ^^» sb sasiaa. oia ^ 
££i nf 3 ^^ Aisaa^cH nam ms nf 3 sf 800 mbarej qi£ grsiacf. 

SEM SM §31. 9 H^a 40f 500 0IS*a@ HH^Xf CHE! ^^0ilAi2j 5f#§£ SOI 8SS §§01 01 

poisq oi fe 1500 m±m Mgm &a aAioiia- dimsii m w 3mi\ yfe saiga saoio. 

MAI Oil 5 

U\0\ S RIE(via hole Reactive Ion Etching)53 ^a ^IIOIIHS flAIOI AO\\M AI9&CNS ^aiUO) 

aawaD. sae ssaixi^Ma »i 3>h semoii amoi *>2J£iaa. 

6IAI0II 6 

filAIOI 52J ^ AIM a»OI»aa: Cia SIOIIHfe ei*! a RIE(contact hole RIE) ^Hl 20IHO. 
6IAI0II 7 

A 6" SIJHS ^El^ 91 01 IHB »»3|<Tenoor 4000 Surfscan)^ ^§a^a^Oi 0.3m oitfSI a» 4* 

:» 21-isacK 

a^i ^goii oioi oi noma h^aii^ aw slkhiai aiaioii 1 oii ah /dtteas xiaimaa. oi h^aii 
±t= u\^mm ^15,114,835^ a ate wo 97/17166^011 trie 20101. a aw ichi ah ois^ws y§ 

3klS/H £^J& N x O y g M§5fSa. 

« M^AII^ g. 01 9DOHHB «S(room temperature)0IIA1 ^Ximaa. 

911 Olffl BX\\D\ xHaiS * SAB BXPI A1 (Surf scan) ^ EH^MmaH, 3 ^2* SXf^^ 

cn^ 40%^ xi ^oie Af^e s> ^ aaa. 

6! AW 8 

^ A| Oil 7S\ MMM SiMOl ^98>aQ: OB. WOIMB 150~250r0l[Aj ^XIAI^Q. 

oi a»a ^ 50%?(9oi joaasoi ^eisiaa. 

ft! AW 9 

a aw 8a xnais asoi *«»aa: uh, o 3 a N x o y M ^mn a aw 4oiiAixHg nf 3 m sb^oii 
^uwao. 

oi 3^ ax^a *f 70%:h oi h^aii^ soil aaaao. siioim^ oia «soiiai sxiAiach 
tfAioy 10 

MAi oil 92i xnais B«»ao: ob, noma iso~250icoiiAi ^xiaisck 
oi 3^ a»a s» go%^h xoaaa. 
a aw 11 

^aioii 102J xiais B}«fflao; ciei, siioiihb #ui h^aii^ mv\ qqum 3-sm aastao. 
oi >i2i axpf amaaa. 

^AIOII 12 

AIAIOI 10H /da 5121 DtS^XIS £59 A 6" 9H0IIHB «AIOII 1011 /H*B H^AII^OIl 

0}a* ^ai(X-||^)o^aCf . ^ai * 9D0mB VPO-TXRF( Vapor Phase Decomposition Total Reflection X~Ray 
Fluorescence)OII 2\m flBB Ti. Cr. Fe a Ni£* e^^a ^^^^ 10 n ~ 10 12 atoms/c^a 

^ Al Oil 13 

^aioii 12a xiaig y^maci: aei. nf 3 m 400 mbar^xi ^h^^oii ^^^Faa. as ^ai # es^ 

SOll aOiAl m^(one order )W» mO\^ 3^ UEUiO. 

s isi on e a =^2^ ^xn^jej ^aibiis Ai^s^a^u s m®s oia aasm s?^^ 

^a s?is s^afxi of u 6^ u n git sioiuxi o^ua^ oiai 9fxi geia . ^s. ^H^e 

S^o^AM ^A|^ ^ SiClb A^Oil ^^5^010^ ^ ^OlD. 
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(57) S9i 
S?S 1 

3iboii oms £ss j\mo\ gjoi ??:>i s ^d\°\ o\mmm hi:>isbp-£ah . 

oiggg gJ 1^2.1^ 8! £31 l?g Dl of Si BJi 2S1I2! UlElgtl SlfoKM . 

0|g§!2] HI31fe 3IHI ^§3^ 21 OHM 3IB S^OII UVaiOIXIS £A1S°£AM OI^CHXia, 01 21g 

31^ ^Xlfer 3 SOU F S!/SEfcr CI SX1S SS31fe Dl^OICH, 01 Dl^ ^OIIAH SKI Olgg flMggs 
4=tS8lfe 31 SS810I ?g£lb 2!i ^§££ 81 fe <y^?S aiOIXHOII 2|S 31&21 oigs 

Hi:H SB. 

S^S 2 

HI 1&0II 2101AH. S3I SS^OII tt± £EI= 2S§ g S 81 CM 5K§lb 3§ olfe ai 01 XH (HI 21 

e 3i»2i oig§ hi;h mm. 
§?s 3 

HI1S % HI2S0II 2f CH AH . S3I iti 3 1 HI em^CHI <^SI §4:(NA)S SS81fe 3i =§°5 81£r 

ai oi noil 21s ?ie°i oi §§ hi:h mm. 

S^PS 4 

HI IS CHI 9XO\M. S3I 2AI31 91JAICH aiOIXIOH 218101 OI^CHXIte 31 ^§25 81fe Bil 01 XH 0(1 21 & D\ 
&2| 01 g§ HI 31 SB. 

§?S 5 

mm si hksoii sioiah. <"iaioi se^ am vuv soil 2i§i eiioi xj 5 aim ^oisioi ^safe as 
?§2s sifer ai 01 xi 011 21 si 3i ©2i oisa hi 21 mm. 

S^PS 6 

JHI1S SEfe HI5S0II 9lO\M, S3I SS^SAH 3 gXl LH CHI M4i SJ/SEfe gii SS8lfe Kl^fe, 
NF 3 . SF 6 , SF 4 . CF 4 . NOCI . CF 3 CI. HF, Cl 2 , CIzO, F 2 0. HCI21 F S/SEfe CIS SSSlfe Clg SJl 21 SGI 

ah dsisife as ^§°s sife ai 01x1011 21s 31&21 oigs xhi aa. 

§?S 7 

HI IS SEfe 5 SOII 2101AH, 3 ^Xl SOU gii SJ/SEfe g£S SSSlte S3>l IH^I. UVaiOIXPI 5AH 

CH g-8H£l(HI 218101 li gJ/SEfe S^SXIS SiiSlfe :>1^21 516 ^§2g 81^ 3I0IXH CHI 2JS D\B 
21 0|g§ XII3H S3. 

S^PS 8 

HI IS SES= HI5S0II SICHAH, 3 SX1 2} Oil g£ gi/SEfe S^M SSSlfe S3I 31^31. SS2| 
¥fflbl 95%2| gf 7)1X1 S HI 81 !s 51S8 ^§2g Slfe 31 01 H Oil 2|& 3I&21 0|g§ HOI SB. 

S^PS 9 

HI IS Oil SIOIAH, S!X1« 2&81fe S3I 31 ^31, NF 3 2i 2i ?S2£ 81 ai 01 XI Oil 2|S PIB2I 01 

§1 XII SB. 

S^S 10 

H1 1 SOU SiOlAl. feOI OlgHOI g^S ajgoi 5§ sgog § fe B||0I XH CHI 2|°i 3I&21 Olgg XHI » S 
B. 

S^S 11 

HI1S S! HI10S0II 2iCH AH . S^l 0|g§0| SSaiXI^MSJ 51 S ^§2S 81fe SI 01 XH Oil 2IS D\BS\ 01 
MM XHI3H SB. 

§?S 12 

H1 1 SOII SICHAH. S^l OlggOl DI3E S £01 U XI 33|°J 51 ^§2g Slfe 31 01 XI Oil 2|& 3IS21 
Olgg HI3H SB. 

S^S 13 

HI11S ^ HI12S0II SICHAH, 3I&0I ^£1^ 9IIOIttl2J 51 B ^§2S olfe ^§2£ olfe all 01 XH CHI 

21 S 3IB21 Olgg HI 31 SB. 

S^PS 14 

Hins si hi 12s on sioiAH. s^i pieoi.«58 iy ci^#aioi2J 51 s is°e si & aioixion 21s 31 
B2i 01 xiix mm. 
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15 

M11S S M1280II 9lO\M. 3IB0I §SJ CI^32J 2!g "§°S o\S= 3 01 » Oil 21 3IB2I OIS 

1 331 PI »B. 

S?S 16 

AMIS S H1 12901 SiCHAI . 6PI PIBOI XPI 6)1 = (magnet ic head)e! 33S ?§2S olfe HI 01 JH CHI 2) 
» PIB2I 01 M§ JO gfS. 

S^S 17 

5| &0 )l 0|[H& m&0| SiOl OIS 3ie2S¥H §3^ ^ SSBI* S!^21 »S \m 0|8)2| 

sdiiiw apiwxisi axi m, m&mm ssoi5= oig^s. ssie 

aiOITHCHI 2IS10I JOStfe SB. 
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